STATICS OF A PARTICLE.— ATTRACTION,     idj
If we substitute in this, for OK, OA, AE, EK, their values shown above, and divide-both members by r, it becomes
cos 0 = If + mm' 4- ««',                               (7)
a most important and useful formula.
Sometimes it is useful to have the sine instead of the cosine of 0. To find it we have of course,
sin9 6 = i - (//'.+ miff +.mt)\
This expression may be modified thus: — instead of i, take what is equal to it,               (/' + mfa + n") (/• 4- m* + /r),
and the second member of the preceding becomes (/; + ;/i« + ,;') (/•• 4. ,„"> + '„") - (// + mm' 4, „,/)»'
={///;/ ')" 4- (;/w')u - zmm'nn' + &c. = (;//?/' — «;#')* 4- £c.
Hence,       sia 6 ~{(mn' - not)' + (tit - M)' + (/m1 - w/')3}l           (8)
{/;) To find the direction cosines, A, /A, v, of the common perpendicular to two lines, (/, m, «), (/', ;//', _;/').
The cosine of the inclination of (X, p., v) to (/, in, ;/) is, according to (7) above, iK + mp + nv; and therefore
similarly                           /A 4- ;;;'/* 4- w'f = o.-                               (9)
also (§463)                           As4-/t94-va=i.)
These three equations suffice to determine the three1 unknown quantities, A, ^, v. .  Thus, from the first two of them, we have
X.                  /*                  V                                       /   „
..m.nn.uri.ll,.- VI _n   _1 ..!,.._   J^J      ______     -     ' ______ ,-—       J*-        ___       _j__ J____-_IT-.                                                                      /   T   f\\
inn'—ntn'    nl'—lrf    tin' — I'm'                             '
From these and the third of (9), we conclude
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/// - tun'}* + (///>)a 4- (I in' - 111!)*$ 'or if we denote, as above, by 0, the mutual inclination of (/, ;//, //)
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The sign of each of these three expressions may be changed, in as .much as either sign may be given to the numerical value found for sin 0 by (H). But as they Itand, if sin 0 is; taken positive, they express the direction cosines of the perpendicular drawn from" O .through the face of a watch, held in the plane (/, «, «), (/', m't »'), and so facing that angular motion, against or with the hands, would carry a line from the direction, (/, tn, ;/), through an angle less than 180° to the direction, (/'v w', «'), according as 'angular motion, through a right angle from OX to O Y is against or with the hands of a watch, held in
v ui. 23 — arc respectively cunf, /, m\ n\ Hence
